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(54) Materials handling system and 
apparatus 

(57) A materials handling system com- 
prising a load carrier (1 ) having a 
ground engaging portion (3) and a 
downwardly directed surface (6) ex- 
tending laterally outwards on either 
side of the ground engaging portion (3) 
and a wheeled carriage (2) comprising a 



main frame having spaced parallef side 
members (11) on which is mounted 
lifting means. The lifting means com- 
prises spaced elongate members con- 
nected to the side members (1 1 ) by 
parallel linkages (17) and movable be- 
tween a lowered position and a raised 
position by jacks (19). Tipping means 
comprising longitudinally extending 
members pivotally connected to one 
end of the elongate members and mov- 
able between a normal out-of-use posi- 
tion and a tipping position by the jacks 
(19) may be provided for tipping a load 
carrier (1 ) supported on the lifting 
means. The wheeled carriage (2) is 
adapted to straddle the ground engag- 
ing portion of the load carrier (1) with 
the lifting means positioned beneath 
said downwardly directed surfaces (6) 
so that the lifting means can be actu- 
ated to raise the load carrier to a 
transport position in which the ground 
engaging portion thereof is clear of the 
ground. 




The drawings Figures 4-6 originally filed were informal and the print here reproduced is taken from a later filed formal copy. 



1 



GB2104487 A 



1 



SPECIFICATION 

Materials handling system and apparatus 

5 The present invention relates to materials handling 
systems and apparatus. 

One known system of materials handling is in the 
field of refuse collection wherein it is known to 
provide large load carrying bins which can be left at 

10 a refuse collection site for loading with refuse and 
which, when full, can be picked up and transported 
to. e.g., a refuse tip using a specially adapted motor 
vehicle. Generally the motor vehicle will comprise 
means for supporting a said refuse bin and overhead 

15 lifting means for lifting the bin and transferring it 
from said supporting means onto the ground and 
vice versa. Such materials handling systems involve 
heavy capital expenditure because the specially 
adapted motor vehicles are extremely expensive. 

20 Moreover, the system is not entirely satisfactory in 
use in that when a fully loaded bin is mounted on the 
motor vehicle for transport the centre of gravity of 
the load is so high as to render the motor vehicle 
unstable, particularly on rough terrain. Also mate- 

25 rials handling systems of the kind aforesaid are very 
limited in their materials handling capability since 
they are really only suitable for the transport of 
materials which can be loaded into a bin. 
The present invention has as its object to provide a 

30 materials handling system and apparatus which is 
both more effective and more versatile than said 
known system and which, according to a preferred 
embodiment, can make use of existing power units 
and so save the necessity and high capital expend!- 

35 tureof specially adapted motor vehicles. 

The present invention provides a materials hand- 
ling system comprising at least one load carrier and 
awheel carriage for the transport of said load carrier, 
the load carrier comprising a ground engaging 

40 portion and at least one downwardly directed sur- 
face extending laterally outwards on either side of 
said ground engaging portion at a predetermined 
height above the bottom of said ground engaging 
portion, and said wheeled carriage comprising (a) a 

45 main frame having a pair of spaced substantially 
parallel side members and means connecting said 
side members together at one end only and (b) 
lifting means mounted on said main frame and 
having a retracted position less than said predeter- 

50 mined height and a raised position greater than said 
predetermined height, the arrangement being such 
that with said load carrier supported on the ground 
and said lifting means in retracted position, said 
carriage can be wheeled into a position carrier and 

55 said lifting means are positioned beneath said 
downwardly directed surfaces of the load carrier so 
that moving the lifting m ans to raised position will 
raise the load carrier from th ground for transport 
onthecarriag . 

60 The present invention als pr videsal ad carrier 
for a materials handling syst m according to the 
present invention, the load carrier comprising a 
gr und engaging p rti n and at least one down- 
wardly dir ct d surface extending lat rally outwards 

65 n either side of said ground engaging portion at a 



pr determined height ab v th bott m of said 
ground engaging porti n. 

Th invention further provides a whe ledcarriag 
for a materials handling system according to the 

70 present invention, the wheeled carriage comprising 
(a) a main frame having a pair of spaced substantial- 
ly parallel side members and means connecting said 
side members together at one end only, and (b) 
lifting means mounted on said main frame and 

75 having a retracted position and a raised position. 
Said load carrier can take a variety of forms and 
may comprise, for example, a bin for the transport of 
refuse, discrete materials such as sand or gravel, 
eta, a flat platform either with or without upstanding 

80 peripheral walls or supports thereon for the trans- 
port of, e.g., crops such as sugar cane, elongate 
articles such as pipes or tubes, bricks, paving slabs, 
or other suitable materials, or an enclosed tank, e.g., 
a cylindrical tank, for the transport of fluid materials 

85 such as gases, liquids, or powder or granular 
materials. The only criteria is that the load carrier 
must comprise a ground engaging portion which 
can be straddled by the open-ended wheeled car- 
riage and said downwardly directed surfaces extend- 

90 ing laterally outwards on either side of the ground 
engaging portion for engagement by the lifting 
means. The ground engaging portion of the load 
carrier may comprise part of the load carrying 
portion of the load carrier or may comprise leg 
95 support means for supporting a load carrying por- 
tion of the load carrier. For example, where the load 
carrier is in the form of a bin then this may have a 
lower ground engaging portion of a width which can 
be straddled by the wheeled carriage and an upper 

100 portion of greater width connected to the lower 
portion by transverse step portions which provide 
said downwardly directed surfaces. Where the load 
carrier comprises a flat platform then either this can 
be mounted on suitable leg support means which 

105 provide the ground engaging portion and which can 
be straddled by the wheeled carriage, the platform 
extending laterally beyond the leg support means at 
either side to provide said downwardly directed 
surfaces or the platform itself may comprise the 

110 ground engaging portion and may be of a width 
such that it can be straddled by the wheeled 
carriage, in which case means will be provided at 
opposite sides of said platform which extend up- 
wardly then outwardly to provide said downwardly 

1 1 5 directed surfaces. Said downwardly directed sur- 
faces may be horizontal surfaces or may be surfaces 
which extend laterally outwards and upwards from 
the ground engaging portion so that the load carrier 
is self-centering when engaged by the lifting means. 

1 20 Said wheeled carriage is preferably U-shaped in 
plan view, the main frame thereof comprising said 
pair of spaced substantially parall Isid members 
and a transverse member or m mb rs which con- 
nects said side m mberstog th rat n ndonly. 

125 Said lifting means may b mount datl astonsaid 
sid m mbersandmaycompris any lifting means 
capable f being moved between a raised and a 
retracted p sition, .g. may compris hydraulic, 
electr -hydraulic, pneumatic or screw jack means. 

130 Preferably, said lifting means compris s a spaced 
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pair of elongate members each of which is con- 
nected to one sid member of th main frame and is 
movabl , as by suitable jack means, between a 
lowered position and a raised position. Preferably 
5 each of said elongate members is connected to its 
respective main frame side member by parallel 
linkages which will maintain it in parallelism with the 
frame side member as it is moved between said 
lowered and raised positions. According to a prefer- 

10 red embodiment of the present invention said 
elongate members are connected together by a 
transverse member at the same end thereof as the 
side frame members are connected together so that 
the lifting means comprises a U-shaped sub-frame 

15 mounted on and movable relative to the mainframe. 
It is preferred that the wheeled carriage be capable 
not only of lifting and transporting said load carrier 
but also of tipping the load carrier so as to facilitate 
the removal of materials therefrom. To this end said 

20 elongate members may each have pivotally con- 
nected thereto at one end thereof a longitudinally 
extending member and means may be provided for 
raising the other end of each of said longitudinally 
extending members so as to tip a load carrier 

25 supported by its said downwardly directed surfaces 
on said longitudinally extending members. Again 
said longitudinally extending members may be 
connected together at that end thereof which corres- 
ponds to said one end of said side members. Thus 

30 said tipping means may comprise a further U- 
shaped auxiliary tipping frame mounted on and 
pivotally connected to one end of said sub-frame. 
Means may be provided on said tipping means 
whereby a said load carrier can be releasably 

35 connected thereto to prevent the load carrier sliding 
off the tipping means during the tipping operation. 
Likewise, suitable releasable locking means may be 
provided for maintaining said sub-frame in its raised 
position during transport of a said load carrier. The 

40 means for raising said other ends of said longitudin- 
ally extending members may be separate from the 
means for moving the elongate members between 
their lowered and their raised portions. However, 
according to a preferred embodiment, the same 

45 means is utilised for both raising the elongate 
members and for tipping the longitudinally extend- 
ing members. Such means may comprise a suitable 
jack or jacks, e.g. a pair of hydraulic or pneumatic 
jacks. According to one embodiment a pair of jacks is 

50 provided one end of each of which is pivotally 
connected to one of said main frame side members 
and the other end of each of which is pivotally 
connected to said other end of one of said longitu- 
dinally extending members, the arrangement being 

55 such that initial extension of said jacks will move 
said elongate members between their lowered and 
their raised positions and continued extension of 
said jacks will raise said other ends of said longitu- 
dinally extending members. If desired or necessary 

60 means may be provided for releasbly securing said 
longitudinally extending members to said elongate 
members whilst said elongate members are being 
moved between their lowered and their rasied 
positions. 

65 According to another embodiment said longitu- 



dinally extending members extend at on end 
beyond said ne nd f the elongate m mbersand 
are pivotally connected to the elongat members at 
said one end of the elongate members only and a 

70 jack is connected between each of the of the main 
frame side members and said one end of the 
longitudinally extending members. Releasable lock- 
ing means is provided for locking the elongate 
members in their raised position with this arrange- 

75 ment the jacks are extended to move the elongate 
members to their raised position said locking means 
engaged to lock the elongate members in raised 
position and the jacks retracted to pivot the longitu- 
dinallly extending members on the elongate mem- 

80 bers and so effect tipping. The reverse procedure i.e. 
extension of the jacks, release of the locking means 
and retraction of the jacks, first returns the longitu- 
dinally extending members to their normal untipped 
position and then moves the elongate members to 

85 their lowered position. 

If desired the wheeled carriage of the materials 
handling system of the present invention could 
comprise a motor vehicle. According to a preferred 
embodiment, however, the wheeled carriage com- 

90 prises a trailer which is adapted to be releasably 
connected to and towed by a suitable motor vehicle, 
e.g., a suitable tractor or tractor unit. The wheeled 
carriage may have as many wheels or axles as is 
thought desirable or necessary and the term 

95 "wheeled carriage" is intended to be interpreted in 
its broadest possible sense and to include, for 
example, not only wheels as such but also endless 
tracks, e.g., for use in conditions where the ground is 
very soft such as in swamps, paddy fields, and the 
100 like. Where the wheeled carriage is in the form of a 
trailer then it may have one or more sets of wheels at 
the open end thereof and may be adapted for towing 
from the other end thereof and one or more 
retractable legs may be provided at said other end 
105 thereof for supporting the wheeled carriage when it 
is not connected to a towing vehicle. 

The invention will be more particularly described 
with reference to the accompanying drawings, in 
which:- 

1 1 0 Figure 1 is a diagrammatic perspective view of 
apparatus according to the present invention com- 
prising a load carrier and a wheeled carriage shown 
being moved into a position ready to lift the load 
carrier for transport, 

1 1 5 Figure 2 is a diagrammatic perspective view of the 
apparatus of Figure 1 showing the load carrier in 
raised position on the lifting means ready for 
transport, and 
Figure 3 is a diagrammatic perspective view of the 

120 apparatus of Figures 1 and 2 and showing the load 
carrier being tipped to empty material therefrom. 

Figure 4 is a side elevation of an theremb dim nt 
of load carrier and wheeled carriage according to the 
present invention, the wheeled carriag b ing 

125 shown in a position ready to lift th load carrier for 
transport, 

Figure 5 is a view similar to Figure 4 but sh wing 
the load carrier in an early stage of being lift d, and 
Figure 6 is a view similar to Figures 3 and 4 but n 
130 a smaller scale which shows the load carrier fully 
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lifted and which also illustrates in chain lines a 
tipping operation. 

Ref rringtoFigur s 1 to 3 of the drawings it will be 
seen that the materials handling apparatus illus- 
5 trated therein comprises a load carrier 1 , which in 
the illustrated embodiment happens to be in the 
form of a bin, and a wheeled carriage 2. 

The load carrier 1 comprises a lower ground 
engaging portion 3 of a width such that it can be 

10 straddled by the wheeled carriage 2 and an upper 
portion 4 which is wider than the lower portion 3 and 
is connected to the lower portion 3 by laterally 
extending step portions 5 which provide downward- 
ly directed horizontal surfaces 6 the purpose of 

15 which will become apparent hereinafter. The load 
carrier is shown open at its rear end and as having a 
transversely extending shaft 7 for hingedly support- 
ing a depending tail gate (not shown) which can be 
used to close the rear end of the load carrier. It will 

20 be understood that the load carrier shown in the 
drawings is merely illustrative and that it may take 
any suitable form such as a load carrying platform, 
cylindrical tank or the like depending upon require- 
ments and the materials to be handled and all as 

25 hereinbefore described. 

The wheeled carriage 2 comprises a main frame 8, 
a sub-frame 9 and an auxiliary frame 10. The main 
frame 8 comprises a pair of spaced side members 1 1 
connected together at one end only by a transverse 

30 member 12 so that the main frame is substantially 
U-shaped in plan view. The sub-frame 9 similarly 
comprises a pair of spaced elongate members 13 
and a transverse member 14 connecting the elon- 
gate members 13 together at one end only so that 

35 the sub-frame is also U-shaped in plan view. The 
auxiliary frame 10 is also U-shaped in plan view and 
comprises spaced longitudinally extending mem- 
bers 15 and a connecting member 16 connecting the 
members 1 5 at one end only. The three frames 8, 9 

40 and 10 are mounted one upon the other with their 
closed ends adjacent one another and the arrange- 
ment is such that the carriage is open at its other end 
whereby it can be wheeled into a position in which it 
straddles the ground engaging portion 3 of the load 

45 carrier 1. The wheeled carriage 2 is shown in the 
course of being wheeled into said position in Figure 
1 of the drawings. 

The sub-frame 9 is connected to main frame 8 by 
parallel linkages 17 whereby the elongate members 

50 13 will be maintained parallel with the main frame 
side members 1 1 when the sub-frame 9 is moved 
from its lowered position shown in Figure 1 to its 
raised position shown in Figure 2. The auxiliary 
frame 10 is pivotally connected as shown at 18 to the 

55 sub-frame 9 at the open ends thereof so that the 
other end of the auxiliary frame 10 can be lifted as 
sh wn in Figure 3 to tip the I ad carrier 1. 

M vement fthesub-fram 9 between its I w r d 
and its raised p siti ns and raising of said oth r nd 

60 f the auxiliary f ram 10 is ffect dbym ans fa 
pair f hydraulic r pneumatic rams 19 on nd f 
each of which is pivotally connected to a side 
member 1 1 of the main frame 8 and the oth r end of 
achofwhichispiv tally connected t oneofth 

65 members 15 fth auxil iary frame 10. The arrang - 



ment is such that the rams 19, when initially 
extended from their retracted p sitions, will mov 
the sub-frame 9 from its low red to its raised 
position and that further extension of the rams 19 
70 will serve to raise said other end of the auxiliary 
frame 1 0 to tip the load carrier 1 . 

Releasable locking means shown diagrammatical- 
ly at 20 is provided for releasably securing the load 
carrier 1 to the auxiliary frame 10 so that the load 

75 carrier 1 will be held secure for transport and for 
tipping as shown in Figures 2 and 3 respectively. 
Likewise releasable safety locking means 21 is 
provided between the sub-frame 9 and the main 
frame 8 for maintaining the sub-frame 9 in its raised 

80 position as shown in Figure 2. Although not shown 
in the drawings, suitable releasable locking means 
may be provided between the sub-frame 9 and the 
auxiliary frame 10 for ensuring that when the rams 
19 are extended the sub-frame 9 will first be moved 
85 from its lowered to its raised position before any 
tipping of the auxiliary frame 10 takes place. 

In the illustrated embodiment the wheeled car- 
riage 2 is shown as a trailer having a towing bar 22 
whereby it can be connected to a suitable motor 
90 vehicle for towing. As shown the trailer has two 
wheels 23 mounted in tandem on each of the side 
members 1 1 of the main frame 8 and a retractable 
leg 34 adjacent the tow bar 22 which serves with 
wheels 23 to support the wheeled carriage 2 when 
95 this is not connected to a towing vehicle, rt will be 
understood, however, that any other suitable 
arrangement of wheels and/or legs may be adopted 
if desired. It will also be understood that the wheels 
23 could if desired, be replaced by endless tracks. 

100 The wheels can be suitable either for use on the 
highway or may be of the wide flotation low 
pressure type for use on soft ground or for aplica- 
tions where it is necessary to spread the load as 
much as possible, e.g., where the apparatus is used 

105 in crop fields where too heavy a pressure could 

cause damage to the roots of the crops. It will also be 
appreciated that whilst the wheeled carriage 2 
illustrated is in the form of a trailer it could, if 
required, be an integral part of a motor vehicle. 

110 However the trailer version is preferred since in 
many cases suitable tractors or other towing vehi- 
cles will be available and so a considerable capital 
saving will be able to be made. 
From a perusal of Rgure 2 it will be readily 

115 apparent that with a bin type load carrier 1 as shown 
the lower portion 3 of the load carrier is between the 
wheels of the wheeled carriage 2. This results in a 
low centre of gravity as compared with the known 
refuse handling systems referred to in the preamble 

120 hereof and results in the apparatus of the present 
invention being much more stable, particularly over 
rough terrain. 

It will also be readily appr dated that the appar- 
atus of the pres ntinv ntionis xtr m lyv rsatil in 

125 that many differ nt forms of load carri r can be us d 
withth wh eledcarriag and that both th load 
carrier 1 and the wheeled carriage 2 can be of any 
suitabl size. Thus for example it is possible to 
nvisageasyst mwh r in load carriers 1 of a 

130 particular length are d posited in a field rfi Ids 
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using wheeled carriages of substantially the same 
length and that when filled with crops the load 
carriers ar removed from the fields using the same 
wheeled carriage and are deposited on the nearest 
5 adjacent or accessible road. There the load carriers 1 
can be transported two or more at a time, e.g., to a 
remote storage facility or factory for processing, 
using a wheeled carriage 2 of a length sufficient to 
carry said two or more load carriers. 

10 A further advantage of the apparatus of the 
present invention is that the wheeled carriage 2 
basically comprises only three U-shaped frames 8, 9 
and 10 which can readily be fabricated from stan- • 
dard commercially available steel of suitable cross 

15 sections. 

Referring now to Figures 4, 5 and 6 it will be seen 
that the materials handling apparatus illustrated 
therein comprises a load carrier 25, which again is in 
the form of a bin, and a wheeled carriage 26. 

20 The load carrier 25 comprises a lower portion 27 
provided with ground engaging legs 28 and of a 
width such that it can be straddled by the wheeled 
carriage 26, an upper portion 29 which is essentially 
wider than the lower potion 27 and which in the 

25 illustrated embodiment is also longer than the lower 
portion 27, and a tapered intermediate portion 30 
connecting the upper portion 29 with the lower 
portion 27. The top of the upper portion 29 is closed 
by a suitable hood or cover 31 which may have one 

30 or more openings (not shown) therein to enable the 
load carrier to be loaded. A rear end of the upper 
portion 29 may be open or have an opening therein, 
which may be closable by a hinged flap or other 
suitable closure, to enable the load carrier to be 

35 emptied by tipping. 

The wheeled carriage 26 is in the form of a trailer 
and has two wheels 32 at the rear end thereof and a 
towing bar 33 or other suitable means at the front 
thereof whereby it can be releasably connected to a 

40 towing vehicle (not shown). The wheeled carriage 26 
comprises a main frame 34 which is substantialy 
U-shaped in plan view and comprises a pair of 
spaced side members 35 which are connected 
together at their front ends only by a transverse 

45 member 36, the main frame being mounted on the 
wheels 32 by means of brackets 37 connected to the 
side members 35. Mounted on each of the side 
members 35 of the main frame 34 by means of 
parallel linkages 38 is an elongate member 39, the 

50 elongate members 39 being separate from one 
another and not joined together at one end as in the 
previous embodiment. Pivotally mounted on each of 
the elongate members 39 is a locking pawl 40 which, 
when the elongate members 39 are moved from 

55 their lowered position shown in Figure 4 to their 
raised position shown in Figure 6, engages with a 
releasable locking member 41 to lock the elongate 
members 39 in their raised position. Pivotally con- 
nected at 42 to the rear ends only of the elongate 

60 members 39 are a pair of spaced longitudinally 
extending members 43 which are connected 
together at their front ends by a transverse member 
44 to form a substantially U-shaped tipping frame 
47. The rear ends of the longitudinally extending 

65 m mbers 43 extend rearwardly beyond the rear 
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ends of the elongate members 39 and a jack 45 is 
pivotally conn ctedatone ndto ach of the main 
fram side members 35 and at the therendtoth 
rear end of the adjacent longitudinally extending 

70 member. Suitable releasable locking means 46 is 
provided for retaining the load carrier 25 on the 
tipping frame 47. 

The tapered intermediate portion 30 of the load 
carrier 25 provides two laterally outwardly and 

75 downwardly directed surfaces 48 for engagement by 
the longitudinally extending members 43 of the 
tipping frame 47, these surfaces 48 tending to 
self-centre the load carrier 25 on the tipping frame 
when the load carrier 25 is lifted to a transport 

80 position as is described below. 

In the use of the materials handling apparatus 
illustrated in Figures 4, 5 and 6, the wheeled carriage 
26 is moved into a position in which it straddles the 
lower portion 27 of the load carrier as shown in 

85 Figure 4 and the locking means 46 is engaged. The 
jacks 45 are then extended to move the elongate 
members 39 together with the tipping frame 47, 
from their lowered position shown in Figure 4 to 
their raised position shown in Figure 6, thus raising 

90 the load carrier 25 to its transport position shown in 
solid outline in Figure 6. When the elongate mem- 
bers 39 are in their raised position the locking pawls 
40 automatically engage the releasable locking 
members 41 to lock the elongate members 39 in 

95 their raised position. If it is desired to tip the load 
carrier 25 the jacks 45 are retracted so that the 
tipping frame 47 pivots relative to the elongate 

v members 39 about the pivot points 42 as shown in 

broken chain lines in Figure 6. Reversal of the above 
1 00 described sequence of events will first return the 
load carrier 25 and tipping frame 47 to the normal 
transport position and will then lower the load 
carrier 25 onto the ground so that the wheeled 
carriage can be moved out of engagement there- 
105 with. Figure 5 shows the situation where the elon- 
gate members 39 and tipping frame 47 have been 
raised to a position where the longitudinally extend- 
ing members 43 of the tipping frame 47 have 
engaged the surfaces 48 of the load carrier 25 but the 
110 load carrier has not yet been raised from the ground. 

CLAIMS 

1 . A materials handling system comprising at 

115 least one load carrier and a wheeled carriage for the 
transport of said load carrier, the load carrier 
comprising a ground engaging portion and at least 
one downwardly directed surface extending laterally 
outwards on either side of said ground engaging 

1 20 portion at a predetermined height aboe the bottom 
of said ground engaging portion, and said wheeled 
carriage comprising (a) a main frame having a pair f 
spaced substantially parallel sid members and 
means connecting said side members together at 

125 one end only, and (b) lifting means mounted on said 
main frame and having a retracted position less than 
said predetermined height and a raised portion 
greater than said predetermined height, the arrange- 
ment being such that, with said load carrier sup- 

130 ported on the ground and said lifting means in 
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retracted position, said carriage can b wheeled into 
a position wh rein said sid members extend n 
either side of the ground engaging portion of th 
load carrier and said lifting means are positioned 
5 beneath said downwardly directed surfaces of the 
load carrier so that moving the lifting means to 
raised position will raise the load carrier from the 
ground for transport on the carriage. 

2. A materials handling system according to 

10 claim 1 , wherein said downwardly directed surfaces 
of the load carrier are substantially horizontal sur- 
faces which extend laterally outwards on either side 
of the ground engaging portion of the load carrier. 

3. A materials handling system according to 

15 claim 1, wherein said downwardly directed surfaces 
of the load carrier are surfaces which extend laterally 
outwards and upwards from the ground engaging 
portion of the load carrier on either side thereof. 

4. A materials handling system according to 

20 claim 1, 2 or 3, wherein the ground engaging portion 

of the load carrier comprises a load carrying portion 

of the load carrier. 
3. A materials handling system according to 

claim 1 , 2 or 3 f wherein the ground engaging portion 
25 of the load carrier comprises leg support means for 

supporting a load carrying portion of the load 

carrier. 

6. A materials handling system according to any 
one of the preceding claims, wherein the wheeled 

30 carriage comprises a motor vehicle. 

7. A materials handling system according to any 
one of claims 1 to 5, wherein the wheeled carriage 
compises a trailer. 

8. A materials handling system according to any 
35 one of the preceding claims, wherein the wheeled 

carriage, or at least that part thereof which cooper- 
ates with the load carrier, is substantially U-shaped 
in plan view. 

9. A materials handling system according to 
40 claim 8, wherein the main frame of the wheeled 

carriage comprises said pair of spaced substantially 
parallel side members and a transverse member or 
members connecting said side members together at 
one end only. 
45 10. A materials handling system according to 
any one of the preceding claims, wherein said lifting 
means comprises hydraulic, electro-hydraulic, 
pneumatic or screw jack means. 

11. A materials handling system according to 
50 any one of the preceding claims, wherein said lifting 

means comprises a pair of spaced elongate mem- 
bers each of which is connected to one side member 
of the main frame of the wheeled carriage and is 
movable between a lowered position and a raised 
55 position. 

12. A materials handling system according to 
claim 11, wh r in said elongate members are each 
connected t their respective main f ram sidem m- 
bers by parallel linkages. 

60 13. A materials handling system according t 
claim 1 1 or 12, wh rein each of said elongate 
m mbers is movable between its lowered and its 
raised p sition by jack means. 
14. A materials handling system according t 

65 claim11,12or13,whereinsaidelongatememb rs 



arec nnectedt gether by a transverse m mb rat 
thesam endther of as the main frame side 
m mb rsarec nnected together. 

15. A materials handling system according to 
70 any one of claims 1 1 to 1 4, wherein means is 

provided on said elongate members for tipping a 
load carrier supported thereon. 

16. A materials handling system according to 
claim 15, wherein said tipping means comprises a 

75 pair of spaced longitudiinally extending members 
each of which is pivotal ly connected to one end of a 
said elongate member, said longitudinally extending 
members being pivotable between a normal posi- 
tion in which they extend substantially parallel to the 

80 elongate members and a tipping position in which 
they are inclined with respect to the elongate 
members. 

17. A materials handling system according to 
claim 16, wherein said longitudinally extending 

85 members are connected together by a transverse 
member at the same end thereof as the main frame 
side members are connected together so as to form 
a substantially U-shaped tipping frame. 

18. A materials handling system according to 
90 claim 16 or 17, wherein common means is provided 

for both moving the elongate members between 
their lowered and their raised positions and for 
moving the longitudinally extending members be- 
tween their normal and their tipping positions. 
95 19. A materials handling system according to 
claim 18, wherein said common means comprises 
jack means. 

20. A materials handling system according to 
claim 1 9, wherein said jack means comprises a pair 

100 of jacks one end of each of which is connected to a 
said side member of the main frame and the other 
end of each of which is connected to a said 
longitudinally extending member. 

21. A materials handling system according to 
1 05 any one of claims 1 5 to 20, wherein means is 

provided for locking a load carrier on said tipping 
means at least during a tipping operation. 

22. A materials handling system according to 
claim 21 , wherein said locking means also serves to 

110 retain the load carrier on the wheeled carriage 
during transport of the load carrier. 

23. A materials handling system according to 
any one of claims 1 1 to 22, wherein releasable 
locking means is provided for locking said elongate 

1 1 5 members in their raised position. 

24. A load carrier for a materials handling system 
according to any one of the preceding claims, the 
load carrier comprising a ground engaging portion 
and at least one downwardly directed surface ex- 

120 tending laterally outwards on either side of the 

ground engaging portion at a predetermined height 
above the bott mofth ground engaging portion. 

25. Awh eled carriage for a materials handling 
syst m according to any on ofclaimslt 23, 

125 comprising (a) a main fram having a pair of spaced 
substantially parallel sid members and means 
connecting said sid members togeth rat one end 
only, and (b) lifting means m unt don said main 
frame and having a retracted p sition and a raised 

130 p sition. 
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26. A wheeled carriage according to claim 25, 
wherein said lifting means comprises a pair of 
spaced elongate members each of which is con- 
nected to a said side member of the main frame by 

5 parallel linkages and jack means for moving the 
elongate members between the lowered and the 
raised positions. 

27. A wheeled carriage according to claim 26, 
wherein tipping means is provided on said elongate 

10 members for tipping a load carrier supported 
thereon. 

28. A materials handling system substantially as 
herein described with reference to Figures 1 to 3 or 
Figures 4 to 6 of the accompanying drawings. 

15 29. A load carrier for a materials handling sys- 
tem, substantially as herein described with reference 
to Figures 1 to 3 or Figures 4 to 6 of the accompany- 
ing drawings. 
30. A wheeled carriage for a materials handling 

20 system, substantially as herein described with refer- 
ence to Figures 1 to 3 or Figures 4 to 6 of the 
accompanying drawings. 
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